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" contained no teacher mazes (no teacher vagueness) performed bettsr on the

Student Peroeption

g .« Abstract

College students (gl-?160) were each randohly ihetgnod to one of eight

groups defined by the possible combinations of teacher vagueness conditions .

L)

(vagueness vs, 1o vaguencss), teacher mazes condttton. (mazes vs, no mazes),

.and additlonal unexplained céntent condittonl éixtra content va. ‘no extra ~ .,
_content). Each group was presented a lesson concerning nathenatlcal concepts,

‘After the lesson, each group was tested on comprehension of the concepts, and

then the students evaluated the lesson presentation, ‘The groups whose lessons

7

test than the groups whose lessons contaired teacher mazes (teacher vagueness),

Student evaluations of the lesson indicated that students were able to dis-

.. tinguish between legsons with a high degree of ciafity and lessons with lower'

deprees of clarity, Further, student evaluations of the lessons were correlated,
siﬁniflcdntly with student achievement., These findings are discussed in relation

to previous research on teacher clarity and student perceptions of teacher

-

clarity, . - I
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Those who question the value of etnaent eveluetione of instruction suggest
that the student lacks the perepeettve to assess 1nctructionel offectiveness,
However, etudtee by Frey (1973) and Marsh, Fleiner, and Thomas (1975) revealed -
that, when different inetructore of the same course gave & somnon final exani-
nation, the sections who gave high (low) rettnge to their lnetruetore most
frequentlyannde hign (lou)_exnninetion scores, Tnese studies suggéest thet
student evsluations of instruction are fetfly relisble indicators ofieifeeu{ve
instruction as measured by etﬁdent achievaement, a

According to Rosenshine (1971). teacher clarity is an inportent aspect
"of effecttve {nstruction. Researeh has shown that etudente are generelly
consistent in evaluating teacher clerity (Fcttune. Cage, and Shutes, 19663
Belgard; Roeenehine. and Gage, 19693 Bush, Kennedy. and Cruiekehenk. 19773
Kennedy, Cruickshank, Bush, ani Hyer, 1978). However, these etudiee do not
present evidence of student racings belng valideted against operetionelly
defined degreee of iea'c'her clarity (as documented by the presence oOr absence
of lov inference {ndicators). |
" A number of low inference indicators of teechen elerit},heve been 1denttfted.
Aneng these 1ndlcetone are vagueness terms, nazes, and additional unexplained
content, ) v |

Hiller, ¥isher, end'Keeee (1969) identified more than 200 vaguenuss terms,
These are words or phrases indicating epproxlnatfen. unclarity, or lack of
assurance, Hiller et al, reported a ncgative correlation between etudent
achlevement in social etudiee and the frequency of teacher vagueness terms,

In a correletionel study of student achizvement in mathenatics, Snltn,(1977)

rn

supported the findings of Hiller et al, Smith and Edmonds (1978) and Land

o
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and Smith (%979) reported oxpirtnental ;iudics indicating that a high frequency
| of teacher vagueness terms negatively affects’student achievement in natheﬁaties. \

Smith (1977) identified mazes as false starts or halts in spe-ch, redun-

dantly fpoken vorJs, ang combinations 6f words that do not make semantic

sense, Land and Smith (1579) reported that student achievement in mathematics

is negatively affected by a high frequency of teacher mazes, :
Linville (1970) studied difficulty of syntax and vocabulary in fourth-

grade mathematics, Students reportedly achieved higher when cyntnx and vocabulaty

were not complex, In an attempt to replicate the eonditions?;f,;he,Ltnvlllo

study, Land and Smith (1979) defined additional unexplained content to be terms

that are le%t undef ined bf the teacher and that are not Jirectly related to the

content of the lesson, Such“terms would be‘expegteditb increase the’difficulty

of the syntax and vocabulary of the lesson,

~~ The present study addresses the following questionss (1) What are the-

combined effects of teaéﬁer vaguéneas terms, mazeé, and addltignal unexplained

contentlon student evaluations of tnstruct{;h and on,atudent achievement?

(2) What 1is the relation becweeﬁ student perception of teacher clarity and

student qchievement?

METHOD

| The present research is an extension of a preyious study by Smith and
Edmonds (1978), in which a high frequency of teacher vagueness terms reportedly
inf1luenced pupll.learnlns negatively (p &£.05), As in tﬁe_197a study, under-
gfaduatc college students were shown a 19 to 21 .'inute videotaped mathematics
lesson on sums of consecutive positive integers (SCPIs), The same concepts,

reneralizations, and processes discussed by Prielipp and Kuenzi (1975) were
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preaepte¢ in each lcleon, Nope of thrpatudenta had prior knowledge of | %
SCPIs, ”

In the present study, & Z(tencher vagueness torﬁa vs, no teacher vagueness
terms) X 2(teacher mazes vs, no teacher mazes) X 2(additional unexplained content
vs, nO édditlonal unexplained content) experimental design was used, the J
vapueness condition employed an average of 7{5 vagueness terms per minute, .

‘The mazes condition used an average of 5,1 mazes per minute, The additional’
unexplained content Condltiop contained 0,75 addl;}onal unexplalnrg terps
per minute, These thrre types of teacher dlscpurse pere placed into.lesson
scripts in as natural an order as was.posslble. The atteppt to construct the
- lessons so that they seemed to répresent natural and,copslrtent presentations
was the primary reason for t»e seemingly arbitrary levels set for vagueness
f terms, mazes, and additional uneXplalned content.,

The lessons were videotaped by one teacher to control for extraneous
variables, The teacher's preientation waé read from a script wl.ile the camera
focu;ed on corresponding content that was shown pn transqarencles with an
overhead projector. Thus each of the elght lessons contained the same sub-
stantive content, the same sequence ot -presentation, and approximately the samne

~ rate of teacher talk. The only differencé was that each of the eight lessons
represented a dlfferent combination of the teacher's use of vagueness terms,
‘mazes, and additional unexplained content., ) : #
The following two paragraphs are excerpts from different sections of the
" lesson with no vagueness terms, no mazes, and no additional unexplained content,

"We say 5 is not a divisor of 14, since we get a remainder of 4 when we

divide 5 into 14, How many divisors dces 15 have? Write them down. (Pause
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for § seconds,) You“should have written down 4 Aivisors for 155 1, 3,'5 and

5.0 o :
*Here is a rule that talla how to compute hou nany ways a number can .

be written as an SCPI, Firat. £ind the largest odd divisor of tha nunber, -

Second, find the number of divisors the largest odd dlviaor hal. "Third,

subtract 1 from the number of divlsors of the largeat odd divisor." ~ °{
The following two paragraphs are *orreaponding excerpta from the laalon

with vagueness terms, mazes, “and adqltlonal unexplained contents [vaguaneaa :

terms] , (mazes), additional content,

"We, [of couraq]. say 5 {a not a (divi,uh, ) divtaor of 14. since ve
(ve,uh,we) get a remainder of 4, [you know]. vhen ve divide 5 into 14, 'l'hia

ties in with modular arithmetic, since 14 is congruent to 4 mod 3, How many

divisors does 15 have’ Write them down, (Pause for 8 seconds, ) It [aeems]
that 15 has &4 divisorss 1, 3, 5, and 15." & |

“Here ‘is what we'[mlght] call (a guide, rulq).a rul2 that tells how to
compute how many ways (to write, tells how many waya)'a nurber can be written
as an SCPI, First, find the largest odd divisor .(uh, largest, largest odd
divisor) of the number, éecoﬂ‘i [@n essenﬁiﬂ , find the numbea of (ways, number

of ) divisors the largest odd divisor has. Third, subtract 1 from the number

_of divisors, We can refer to this process as an algorithm.”

The presence or absence of vagueness terms, mazes. and additional unexplained
content dictated slight varlabillty in total lesson times 19 to 21 ainutes),
since rate of'teacher talk and time allowed for pauses were held constant,

The 160 students wvere enrollad in introductory education and paycholagy

ciasses at Peru State College in NeLraska, Nesrly 55 percent of the students
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vere fenniee and npproxilntoiy 80 pereent were of Caucasion ancestry. Each
student was rnndomly-nasigned to one of the eight experinentei conditions

( n = 20 each), The students were told that they would view a mathematics

1esson, thar'they vere to take notes, and that they would be tested over the

iesson content. Student compreheneion uas determined by administering a 17-

item test immediateiy after each lesson was completed, The test foeused on.
concepts, generaiizations, and processes p:esented by Prieiipp and Kuenzi .
(1975), with primary focus on identifying SCPIs, determining the number of

‘ways an inteper can be !ritten as’ an.SCPI, and uriting integers as SCPle,

The reliability of the test was ,97 based on the Kuder-Richardson formuie

e

i} '20.' After the students compieted the test, they then completed a i3qiten.,
evaiuation of the lesson (Table 1). The numbers in parentheses were used for -
scoring purposes so that a higher number indicated a better rating than a

lower number indicated. These numbers did not appear on the student forms.

A2X2X2 analysis of veriance vas performed on each of 13 dependent
V‘tilblell the scores for each of tiie 13 response itene on the Leoson Evalua-
tipn Form, the scores for the combined totals on the Leason Evaluation Form,
and‘the posttest student achievement scores, The means and standard deviations
for all 15 dependent variables are shown tor each of the eight experimental

conditions- in Table 2, Table 3 presents the F ratios for each of the

2 X2 X2 ANOVAs,
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Insert Table 3 about here,
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=
The No Vaguoness condition produced higher nchtevenent scores than’ tho

L]
Vagueness eondttion, although significance did not qutto reach tho .05 1level,

."The No Mazes condition produced significantly higher achievenent (p“ 02)

tNan the Mazes condition. Neither the main effect due to Additionnl Céntent

\J

vfor response items 1, 3, 5, 6, 7, 11, 12, and the total for all vesponse ttons.

nor any of the interactions were significant vhen nchlevement was the dependene

variable, ?

Since’ the result: concerning aehtovement are discusied olnwhoro (Land.m

&ah:h, 1979), the emphasis hore is placed on the analyses of the ruponuc on

" the Lesson Evaluation Form, Tables 2 and 3 indicate that the No Mazes condition

produééd significantly better student response scores (24. 001) than the
Mazes condition on all 13 response items, as well as on the total for all

responso'items. The No Vagueness condition produced signlficantly better

" student response scores (beyond the ,05 level) than the Vagueness condition

\

On all other items except for items 4 and 13, the No Vagueness condiclon pro-

" duced better (though not”aignifieantlyhbetter) response acores than the Vague-

ness condition. Or item.4 ("The lesson frustrated me") ind item 13 ("tne
teacher appeared aloof"), the Vagueness'oondition produced viftually tho,nnne
response mean scores as the No Vagueness condition, The_mnin effect due to.
Additional Content vas not significant for any of'the response items or for
the total for all response items, although the responseo for 1ten 6 ("The
teacher stayed on the main aubject very wela"), item 8 ("The speech pattotn

of the teacher irritated me"), and item 13 ("The teacher appeared aloof")

showed slight trends in favor of the No Extra Content condition over the Extra

-~
'

9
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" Content condition, Responael foe item 5 ("Tne toachcn°o expianationo uercvcionr-
to mehb and item 7 ("The teacher renliy knew what he was talkins about") < ‘
‘showed small trends in favor of the Extra Content condition oveuféﬂh No Extra |
Content Condition, J | c
< Table 3 inoicatep that the'Vagdeneoa variable interacteo»significantly
with the'ﬂgzes variable on sll responao‘itemo except for items 3, 6, 12, and 13,

Figure 1 shows the relationships between the mean'renponse scores on item 5 for.
the Vamueness variable and the Mazes variable. Relations quite similar to those -
in Fipgure 1 exist for the other response items in which the two variables iInter-

acted,

The Vasueness‘variable interacted significantly with the Additional
Content variable only on item 6 ("The teacher stayed on the main subject very
well"). The Mazes.variable interacted significantly with the Additional : )
Content variable on item 1 (“The teacher was confident”) and on item 4 ("The

P

lesson frustrated me"), Interactions between all three variables were found
‘for item 5 ("The teacher's explanations vere clear to me"), item 6 ("The teacher
stayed on “the main subject very weli"), and item 12 ("The tescher appeared
lazy"); The most'aignificant interaction (2‘:;002) between all three variables
occurred for item 12, in which one of the most striking differences in group
mean rating scores was between the Vagueness, Mazes, No Additonal Content
Icondition (X = 2,30) and the Vagueness, Mazes, Additonal Content condition
(% ='2.85). On the other hand, the Vagueness, No'Mazes, No Additonal Content
condition had a group mean of 3,10 as compared to a group mean of 2,70 for the

Varueness, No Mazes, Additional Content condition, , .

To determine whether the student evaluations of instruction vere related
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i’ . toqetudent eehtevenent. the neen eepree for fhe.eonblned totile on the Leeemn‘\

Evaluyatfon Form were ranked from 1 to 8 end were compared wlth the renklnge
. &) o
Y of the mean achievement scores for ‘each _of the eight exberfmentei condltlone.

. g‘ -The ranxlngs are ehownAln Teble “, The ve!ﬂ!“bf the Spearmsn renk-brder .
® correiation was 786, signiflcant .t the .05 level. . o
y e et cceccecemeen e e e e e === - T .
. . e Ingert Teble 4 about here, : v
DISCUSSION Ly ’ AP f B
N . v v ¢ ,' - ’ by ) 4 . A'-
> ' ~ The results of this stuly indicate » oeueeleftect relationship between -

©* " teacher mazes and etudent.nchlevment. To a les: elgnlficeht'degneef'there
.,ls‘an lndieatlon‘of é,cause-effect ralationship between teacher vagueness
terps and student aohieuement; This snppbrts the findings of Shith and-Edmonds
) (1978), “Additional unexplained content had no stgnlficant effect .on student
learning. It may be. that the terms selected for this verieble ¢such as ”elgo-'
rithm", "lnflnite sequences"' "modular arithmetic”, and "computational princi-
ples") persuaded some studenta that the teacher hidd a 5reep of "the information
to t. taught. That 1is, even though the extra terms were euperfluoue end were -
left unexplained, they may partially have counterbalanced the use of vagueness
terms and mazes by inducing students to perceive the teacher as "competent, J
# | . Thls rationale is eupported by two etudies (Ware 'and Hllllane, 19753 Williams
z " " and Ware, 1977) in which students rated certain lessons high even when thu
leseons contained unrelated examples or anecdotes, Further support for this
_rntlonale comes from the fact that, in the present study, ltem 7 ("The teacher

7 \

really knew what he wae talking ‘about") was the only item on the Lesaon

1]
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teachers cbnducted classroom discourse. , b

live presentations .Even though Taveggia (1974) revieved research that indicated

- Such descriptive research should be the basis for studies such as the present

R one,

S

. . ' Student Perception

. .‘. ' . ' 9

'Evaluation Form that approached the .05 significance level in favor of Addi-
tional Ynexplained Content over No additional Ung§plained Content, PFurther
research is needed to determine the ‘effect of this variable on achievement.and
on student eval‘uations of ins_truction. '

Al \

One might argue tha: sny “noise" could be introduced into the tsaching o

- act,"regardless of whether thisi"noise" is in the form of vasueness terms

] .
and mazes or in another form, and :if the "noise" were "turned up 1oud enoush“

'tuen it vould confuse‘fhe students, However. vasueness terms and mazes have

been shown to frequent discourse of nsthematics teachers, In fact, Smith (1977)

reported ohserving some, mathematics teachers who used an average of four

]
varueness terms per minute and other mathematics Leachers who used.an average

N

o of six mazes per minute. In the present study, the iessons were constructed

‘,'so that the use of vagueness terms and mazes simulated ‘the vays in uhich these

3 , e
‘ Comment should be made concerning the use of videogaped lessons as-

f e o

opposed to "live" presentations. Live presentations provide more natural '

-

settings. but it is extremeiy difficuit tp eontroi variables uhen studying '

there is no significant difference betveen academic achievement of students
instructed face-tooface and achievement of students-presented televised iessons.

there is a need ‘for more descriptive research involving live presentations.

¢ v

R

-The resuits of this study indicate that student evaluations of instruction
) . ¥ L

+
.
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can be useful indicatore of instructional effectivencss as defined by the

presence or absence of low-inference tzacher behaviors, Students generally

were able to discriminate between lessons that contained vagueness terms and/

or mazes and lessons that did not contain such phrases, Further, student
eualuations were/réisonably accurate predictors of student achievement. as
evidenced in Table 4, In the present study, the Lesson Evafqation Form was

administeréd after the pesttest was administered, Inveetigat\bn concerning

'the order Qf administration of posttest and student evaluation should be

’ conducted That is, vould the results have been similar if the Leeeon Evaluation

Form had beén‘administered prior to the posttest?
. Perhapa the singre most relevent suggestion for teacher training and

teacher evaluation is that low inference indicatore of teecher effectiveness

he. identified and that training and evaluation focus on theee uar\ieular

14

indicators, Student outcomes, both.in terms of student perceptions and in

terms of’hchievement should be integral parts of the training and evaluation

f
process, ,
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*(The number in parentheses indicates

Pl

L

The teacher was confident, , , , , . .

Table ).

Lesson Evaluation Form

‘Student Perception

I vas éonfldcnt of the materials being

presented, . o ¢ s o o s o 0 0 0 000

The teacher was serious about the
.lesson e o 0 o.o o ¢ 0o o 0 ; ; o o o 0

The lesson frustrated me , , , TN ) o‘

The teacher's gxplanatldﬁo‘vcro clear

to meo e o o 0 0 o o0 ¢ { e 8 o o ¢ o o

The teacher stayed on the main subject

very "e;I. e 0 0 06 0 0 ¢ 0 0 0 8 0 0 0

talking abouto o 0 0 0 0 0 0 o ¢ 0 0

The speech pattern of the teacher
irritated me o 0 0 0 o 0 0 0 o 0 ;_

The lesson irritated me, , , .

The teacher appeared nervous ,

The teacher was prepared , .
The teacher appeared lazy, , ,

The teacher appeared aloof , ',

scoring purposef,)

- The teacher really knew what he was

definite definite
no no yes yes
Q> 2y~ 3y ~(4)
6)) ) () i () B
.6, :
m €22 € B O e
(DE Yy T @y Tay
m ) €)) )
€)) € ) I ()
m €3] €)) O8
B () ¢ ) sl ¢ > B ¢ O I
T oy T Ay
R () €)) [¢3) m
s muntiuns ¢ Bl ¢ ) @)
R ()) €)) €3] ¢})
B () ) I ¢} 4))

the value given to that response, for
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Tabdble 2

Group Means and Standard Deviations

1
e

el

No No No Yes Yes Yes  No Yes

Varueness Terms (A)

Mazes (B) ~ 'No No Yes ‘No'  Yes No . Yes Yes
Extra Content (C) No Yes No - No No Yes Yes - Yea Totals
Response Item . 3,50 3,35 1,55 2,65 1,30 2,55 1,80 1.65 2,29
, 2.90 2,45 1.65 2,35 1,55 2,25 1,60 1,70 2.06
(0.70) €0.67) €0,57) (0,79) (0.59) (0,77) €0,66) (0,46) (0,81)
s 3.55 3.45 2,75 2,90 2,20 2,95 2,65 2,60 2,85
(0.50) (0.59) €0.62) (Q.,44) (0,75) (0,59) €0,85) (0,86) (0,79) -
'y 2.65 2,65 1,55 2,50 2,00 2,20 2,05 2,15 2,23
(0.65) (0.65) €0,50) (0,80) (1,00) (0,75) (0,50) (1,01) (0,84)
s 2.80 3,35 1,65 2,45 1,40 2,40 1,50 1,70 2.16
1€0,68) (0,65) (0,57) (0.67) (0,49) (0,73) (0,59) (0,64) (0.91)
¢ 3.30 3,20 2,80 2,95 2,20 2,75 2,10 2,45 2,72
(0.56) (0.40) (0.51) (0,67) (0,87) (0,43) (0,94) (0.74) (0,78)
,  3.20 3,20 2,20 2,50 1,90 2.60 2,30 2,45 2,54
(0.40) (0.40) (0.68) ¢0,74) {0,77) (0,58) (0,90) (0,80) (0,81)
g 3.05 2,90 1,75 2,45 2,10 2,30 1,70 1,50 2,22
(0.39) (0,44) (1,04) (0,80) (1,22) (0,78) (0,90) €0.74) (0,99)
o 2,90 2,85 1,75 2,40 2,20 2,35 2,05 2,00 2,31
(0.54) (0.65) (0.62) (0,66) (0.98) (0,79) (1.12) (0,95) (0,90)
0 3:30 3.20 1,50 2,55 © 2,15 2,50 1,70 1,65 2,32
0 (0.46) €0,40) (0,59) (0.74) (1.11) (0.59) (0.95) (0,65) €0.97)
g 345 3.20 2,25 2.85 2,20 2,75 2,20 2,30 2.65 -
(0,59) (0,40) (0,37) (0.65) (0,81) (0.43) (0,87) (0,78) (0,79)
g . 3.10 3,30 2,80 3,00 2.30 - 2,70 2,60 2,85 2,84
°(0.62) (0.46) (0,51) (0,70) (0,84) €0,46) (0.66) (0.65) (0.69)
3 3:05 2,95, 2.45 3,05 2.50 2,70 2,30 2,50 2,69
(0.22) (0.50) (0,59) (0,59) (0,92) (0.46) €0,71) €0.67) (0.67)

Total for All
Response Items

40,75 40,05 26,65
(5.92) (4,55) (7,13)

34,80 26,00 33,00 26,55 27,50 .31,9
(8.22)(10,12) (7.15) (9.99) (8,61) (9.79)

Achievement
Scores

8,10 7,65 5,80
(3.45) (4.25) (2,97)

6.15 5.25 6,40 6,25 5.70 6,41
(2.68) (3,63) (3.73) (4.23) (3.,08) (3.57)

3 pigures in parentheses are the standard deviations,




' Student Perception

Table 3

¥ Ratios of ANOVA s

: Source
Variable Vagueness(A) _Maze’s(ﬁ) Extra Content(C) AXD AXC BXC AXBX:
Response Ttem 1 31,828 250,45 <1 n.88f <1 550° <«
2 3,06 .66.96f 1.09 3,90° 1.67 2.33 <
3 16,38 37.s8f <1 1.63 227 &1 -«
6 <1 22.92f <1 4,59 2,35 4,59 <t
s 10.81° 133,97¢ 2,50 " 9308 <1 <« 6.5
6 5.8 37.42f 2,99 1,63 3,08 <1 5.8,
TR 47,30 3.77 8,944 2,06 2,06 <1
‘ ) ) .
8 3,78 45,745 3,09, 6.26° 1,05 «1 1.0
9 1,30 22,49f <1 2 10 <« < <
10 3.28 94,09¢ <1 __asaf 19 <1 3.
n s’ 62.88° <1 6.47° «1 <1 <!
12 4.3 1646 <1002« <1 1,85 1.0
13 <1 29,49 2,95 1.45 <1 <1 1.9
Response Items 6.18 60,21 <1 6,75 <1 <£1 £l
Achievement b
Scores 3.69 5.50 £l €1l £l «1 - €1
a) p .05 b) p £.02 ) p <.01 d),p<.oo‘s
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E | Table , .

, limu_n_gn for Studcnt Lesson Evaluations and Sthdcnt Achievenent

v

'Expertmental Condition o . Rankings

Vagueness- Mazes “Exfra Content Lesson Evaluations - Achievement

No No No ' B W 1

No Mo Yes o 2‘\ o 2

No - Yes . No . . 6 6

Yes. .No | No ' 3. 5

Yes .Yes So". ' 8 8

Yes No . Yes A - L) s

No Yes Yes s 7 4

Yes ..Yee " Yes : 5 | ' 7 |

B [T e e e ctamams, o i — e S o o
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Figure 1, Vagueness X Mazes for Reaponse Item 5




